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(54) piwaa nta^agJ aicMsi^ 



g igo ojtHE) nf^i^xisi hichsisoii a-a- 52s, ejmasi n^-i^xpi 25(off)§ iih°i xibaizj- 
s soisah n^^xi- zfai ±nfoi3 sgia eoi^ qioii 3 =301 21 ci. eensi eima ni?-i±xi2i hi 

CHSISfe W?l±7}Dl 251 M g^Sffe XiaAl^og gfOI^OI PJbJEPI- A§gfe gHIHOI &[2Jo 
U, a SfS2| HlOlaJSfe 2|¥S¥£I £321 HICH£!2l« HICHBXIOII PJ^OI ESA |3|fe ni?-| 

±1121, ni?-i±xi2i hioibxkhi sis hi 1 xina, hi 1 unw gis hi 2 una m 1 xi 

S10II 21i HI 1 £?lx|£X|2h HI 2 XtnOII *I§S ^@!AH£1, HI^XIS) HICHBXfSf 

g@!AH°| SB AI0I0II 318 HI 2 ±?l x|±XI21, SS!AH21 H1?-|£XI°| S^B AhOI CHI 019 HI 3 

xi±xi, nam bsiahoii sis agsin ni?-i±xi°i gj^exmi aaa xn 4 ±?ixi±xi« s»woi 

201 = §°SAH, II1?-|±X12| HI01BXKbase)S>f S^BXKemitter) AhOI Oil 3I$SSK= 9HJIH AlEHSj 
SSSsfS »s?|| &SAI3ISS. §SH2| HI0121SOII tilShOI »?-|±X|°| SEHCturn off) A| SBiafe 
XIBAIB0I gOIEfe 11^1 <yci. 

31HHAIE), ESAH, Itf?-|£X1, PJWEI 

SE IS 2E-IS HI 01 SI ojblEH 2|S2| gjaiV EAlif 2ISE 
£ 2fe ojtHE) ni?-l±XIM HI 01 51 3>ie»PJ si^oj ojg||g £Aj& S)S£ 
£ 3S PJtHEl E1?-|£X12| ^§2JS01|AH g^Sffe §2f°l XIBS&S EAI& HlgE. 
£ 421 E 5fe £J tHEH H1?-l4xX1S HICHSIfe EClg S£H°I SISg EA|§h SJSE. 
E 6g IGBTB 0|g& ojmE] ni?-|rtX1°l HICHSJS* EAIS- SBHSJ USE. 
E 7i E 8g S If/gOII 2| §1 HI01SIS2I g*fg EAIgf 
E9bS ^S2| HIOIsJS* EAItf SISE. 
ES°| ^a«soil CHS- :>is^g 
TR1 : HI 1 ±¥1X1^X1 TR2 
TR3 : HI 3 ^Xlr^Xf TR4 
R1 : XII 1 XI gf R2 : 

R3: HI 3 II if C1 : 



: HI 2 ^Xl^XI 
: HI 4 ±?lxl±X1 

HI 2 XI gf 

^@!AH 



St&Sf - - 
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St 3 01 ^ofir Jls SJ D SOtSI mBHJIs 

s »as eitHa qpsason b& 22s, *si aa±xi« ?=sia $\m £j m a ^sasoii est 31 
ejma ^ssisfe assxiM ?ssia ±9\x\ sjssah, =si asi&xia g^Aiafe 

SJSOia. £ 18 291 =?mA\3\J\ SN& gJtHEl ^Stl^a fiaia EAIB 201 Cf. 

2JWE) ?§2l£fe E 10)| EA|g 2j» UOI &¥Eia4:Xia 3h¥n^±X}S ^?^£|0i 

EI?-l±Xia 6l¥a?-|±Xia J2CHS @S(turn on) 31- @25(turn off)S B^SIOI ?§t!S§ 
Cl^eiWE) ^SSISOIIAH #r£!B ^§asa EB SEfc. ^SKHI SBSO) SB Eb, ¥S|g g^A|3|fe 

ejwa wesson *uib ^a nmiing ±§a hi 01 a son ma ^si^cn, e 2 g 01 a e* ^ 
aa^xhfi ?§§ffe ae^pj asoia. " ~ " 

^aaa ESEI01 aa^Xia WIOI^BXKXI HlOiaaa PJaaS, Eia^Xia ^g£|01 Ef^»a 0|| 

oiaBxia saiae»« ssh a^a sea. nau, e 2011 eais aa±xi;= e 3011 eais 33a 
aoi ^saaoi eiana saioii =2,^2? s^axi an ±§a aibsb xieaa ?§ga 3 01 

£?fe UHOI^BXia OIIOiaBX* AI0I0II 3|«8H= aHHAiaa SSEPI OH SOI Q. 

eb, ^aaa »Bsoi mioi^exion ojaae ^saaoi sea a, aa^xife m^m 

sesfoi aa^xia oyoiaexia i^eibih gen ana tin awi ao. nam 01 s^e ? 
saaoi aeiia_eAioii aa^xia =2,^0^ gsfsm affe 3101 aaa, e 3011 eais 2a eoi 
4:§2i xibaib ^011 aa^xja s»oi g^aaa. 3 oi^fe twoi^Bxha oiioiaexi afoi chi ?m 

Site 3HIIHAIEH01I gag aaoi aSEIb Ql Oil 813(3 AIBOI I25[?| HHSOIQ. 

01 cm, ?§agfsi a a oil as n^^ifsi ssfoi xieiafe a&g aaaa ^saisi^ aioiife g § 
»oi as §e§ oh^ so. nam. =?§a&°i aeon aai aa^xia m^o\ ibi hhoii s^at 
xiaAiag aa^xia ssfoi ai^s ceh chi tfgate xiaAiaoii uish aa. a a ah 2^25 iu-si^h 

a ^§301 DHN4i»2| g(on), EH(off) BOWS, E 1011 EAIB °JtHa ^i=sjsa 

*£»3 Sh¥W?-14:APh SAIOII eg(turn on)afe tt^il 4- SlCf. 2JtHa ?SS|SO0/d ^¥ 

s^m^i^x^h saioii esas, 3 eitna ^sasoii asH g^sn= ¥spf ^^g °ai 

nans, oiae ems sxispi ^isi-ot e 4011 eais 2121 aoi e^-i^xp) @2 = (tum off)g m 
011 mioi^exm 011 01 a en eon ^aaoi ej^iafe us^i xneaoi acj. suie e 4a sis^ e 
2a 21 soil bishoi ui?-i4:Xia qpgoii iss aaoi i?h a gfisfes, sis:?iesi b^pi 

91 life e§ 01 sua. 

e 5^ ejma ^ssisoii sho\m, dis »oi A)gafe asa saia eai& 201a. e 5a a ma ? 
ssi^fe ens aa^ gsf^a. - - 

m?-i^»a wioi^exKH an ?sh»(ri)«i aias, ni^i^xig ssaoi »?-i^xia oiioiaexfa 
g^iaexhB #§h a#^^ s§ci. nam, m?-i^xia mioi^exi^i m 2 ; ?gxHS(R2)oii siga m 
?-i4:x^ xheacH m?-i4ixia onoiaexia eaiaex^ ssh s=a a#^f eeaa. 

01 EH, HI 1 ^SXISS HI 2 ?§H8aD XHSf^S ^a 32£ SxISI^, W?-|^X^F ESS ttH 
Oil ^^ofe ^nhO|3a^(spike voltage)0l SOi^a. □ Ol^fe ^iiioia asfoi mioi^exha =?m& 

a Ahoia xi soil euiais^i ragoia. 

nam, m 2 ^exisoi hi 1 ^sxisaa xissioi ysss, mioi^exia oimiaexi aioioii 
sife ai as us a aaAiaa. 

01 si 011 e 6011 eais aoi igbts ai§& si^e «§m 4= tat} a e eoii eais sis^ 
Ei?-idb^a mioi^ex)oii gioi(high)a ^sas?i ej?)ae, hi 1 ?s»«(rds ssh igbt^i ess 
a. nam, m-si^xia wioi^bxkhi ^^(iow)a ?§i!s?i el9^as, hi 4 ?sxis(R4)B ssioi 
mioi^e»a onoiaexi aioioii sinHAiaa saAizja. 01 ch, hi 4 ^exis(R4)a xhs« 

s £31 sm hi 1 ?sa»(RDa xisats 3?ii ^ssioi ^moia aai gom, igbt ^ m«^n 

51 @£ = (turn off)l Cffl SJ XISAieS ge!Q. ^- - 



uisi mo\ saia ejtna =?mm^.^ m?-\±xisi mioi^exi-oii ssa xisa xissts yg°? 
mi, iu?-i£xia @25 § raa xisai^s som ni^i^xia gs g hhoj ^hioib a as y^si 



nam, oia& ss§ ui?-i^xia @s(tum on) §st£g ejsi-oi ei?-|4:X| aioioii ^eioib a 
aoi »4S8K)i Ei?-iri:xia 4»soi e^afe shiss opib- ^a^a aa. 

s aras oiatt gHiss shsspi ?i§i 22s. a?-i^xpi 2H(otf)a tma xisaizis soi^ah 
ui?j^xi zfsi ^eioib aas 4= afe aaa hissi^ qioh 3 =^01 aa. 

s fs_g aiiHAiaa ^as Maxima _a.ss a sag Aigmw aa^xia es s^ei wessf 
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ai wastfe xi2Ai^s mo\^ 201 ^soick 

« at soil sjb oibHEH i»?i^»2i aioisst Hicna^s e!^&of ans ssai^i^ nm^aa- 
«±»2i hi 01 9 » oil saaa m 1 »i 1 xisoii sag aaa hi z xma, hi i xmoii ^'^^ 
^aa^i nm^»a aoienou sus 22^1 hi 1 ^xi^xhsh hi 2 xisoii sibs 22s bqim 

», m?-l^3 HI CH 9 If 21 ^£!AH°| gJB AI-OICHI 228 HI 2 ^?lxl^XF3, ^ &1 AH SI- Ef?-|^3 gja 
9 AF0I01I 22S HI 3 ^flXI^Xh m\H £0 AH CHI 223H Ef$|£Xh£| ^ E+XhCHI ^19 HI 

4 ^xl^XhS Stt»OI ?£3CH SIP-. £ 9b ^ HT90II £|» ej fcH EH m?-j^Xf£| fl|0|2|S> 

°i EAiB assoich 

Eh?-|£tt±r S|?I¥9 £§3 HICH^mg HI 019 XI- Oil ei^SOJ a#8 ESAI21CK 

HI 1 H»(R1)S J»?-I:k»2| XII 01 9 » Oil 223CH £|^£| a&8 oi^d^p m\H HI 2 HiKR2)S 
HI 1 XHS(R1)0II gi§ 223CH 3¥°J a&S B!3h»teCK 

HI 1 ±fla^»(TR1)te HI 1 XI S(R 1)011 2192 E^-|^Xh3 HI CH 9 II- CHI gil 22301 HI 01 

B»S B!^£lfe aasi S!^OI¥« BIOIKCJ. HI 1 ±flMA»(TR1):n ES32, HI 1 H8KRD0II 2^ 

^ aaoi nf?-i^xhHi hich9xk>ii bi^scl 

^@!AH(C1)b HI 2 XHS(R2)0|| ^11 2230i HI 2 XIS(R2)0II 3oH gJ^S a»S 4:33 ggJMW 
XI Sa»Cf. £E&, eG0AH(C1)b 2^ HI 1 ^Xl^XKTRIpl- »93CH 2I¥^¥EI 2^01 2X3X1 
S^. @8(turn on)£ HI 2 ^¥1 xl^XKTR2)3 HI 4 ±9\X\±X[(JH4)m SWGj IIMN±»2| HIWBfl 

a a^B» AhoicHi siass boisck n ia, n^-i^x^f @sH(turn off) aizis 3^1 afc 
5ioi a. 

01 (ED, HI 1 £flfl£»(TR1)» HI 2 ^ Xl 4:XKTR2)b AH1 gfingp. ^gj a 2 ^ 
X|^XKTR2)b 5§^§yg OI¥CHXIb 51 01 d^^CL 

HI 2 ^?Jxl^XKTR2){= Eh?-|^Xh£| HICH9Xh3 ^0iAH(C1)3 ^9 AhOI CHI 22301 ^£!AH(C1)3 gja 

oil 9\m m^<&. ass m^^x[s\ hich9xh ei^ech mo\, hi 2 ^xi±xktr2)i= mmM2\ 

8^(-)0|| 223H HI 4 ^?lx|^XKTR4)b ^E!iAH3 gf=(+)0|| 223b 3S0I IttBSISm. 

SE6h HI 4 ^Xl£XKTR4)fe ^21AH(C1)0II gi£ 2232 Eh?-j^Xh3 S^9XK)|| 2230] 

^@iah(ci)oiiah aaa a as nf?-i^x^ gj^exKHi siwa. n u, m^^xhsi hich9x^ 
bxf ai-oi chi «aa°i a»3i- m.BQ. 

OiaB HI 1 ^X|£XKTR1)£f HI 3 ^?lx|£XKTR3) SI, HI 4 ±fl£|±»(TR4)fe MgHXI^EI^ Ol¥0j 
Xlb 20I fcttBSISFCK 3£|H, HI 4 ^?lxl^XKTR4)2| gJ=*9Xh3 ^@]AH(C1)3 Ef9 Al-Of CHI HI 3 XI 
S(R3)0I CH ^xl30j 5101 CH^ §Q. HI 3 XH»(R3)0I ^S4^^ H^-I^X^ 

@2H(turn off)AI2}0| BEfSCF. 

B » 3 Oil 2| S 21\ME\ m$\±X[9\ HICHUlb DfgHf SOI S^BCK 

2X1, £ 7011 £A|@ 513 SOI HI 1 ^flfl±IKTR1)^ £S30i HI 1 XH»(R1)S BoK Eh?-|^»B| HI 
Oi9Xf ^, H^-lM^jXI^E^ HICH9XhO|| SSOI 2^h32, m*|£XP|. £S8CK =A|Oj| HI 2 
H»(R2)« SoH ^e!AH(C1)0il a^OI §aaD. ^@IAH(C1)0|| aaoi ^^xl(threshold) Ol^o^ §2 

32, bi^^ hi 3 ^¥Ixi^xktr3)s mm mm±x[oi\ m.^.n ea. 

^. HI 1 St HI 3 M6Hn^E|(Tr1)(Tr3)« MAIOII SSKM ?§affS HI 1 »»(R1)S S6H Ef?-I ^XF3 

wioi^oii a&s m oio\£\m.m zuim^^M ^*\e\ ^ chi 01 eh 9 chi a^s m am 01 cm hi 

2 XHS(R2), e@!/H(C1). HI 3 M^i XI ^E| (Tr3)M S§[ a^ W±Jl ISSH^ 6f^| aa/rf(C1)OII a 

&o\ ea^cf. 

s ^shi fliotast £ soil £ais een3 »ioiasa- aoi nm^»si aojenoii 22s ^ 

HI 1 XI&(R1)2| 5ii2^Mi 5fa^(overvoltage)M ^ ^CL HI 1 XI SOI 2faWoi 
SCHICK 3£|H HI 2 J3»(R2)OII 2|6H ^@]AH(C1)2| SBAiaoi SSaci. 

□ an. £ 8CHI £A|£} 23- aoi 2 WEI n^-J^XfS §j^H(turn off) V S?, HI 2 ^flM^»(TR2) 
£#30| Hl_1 H»(R1)a n^-I^X^ HI0i9Xf AI-OI xf93H e@IA|(C1)2| ^901 2232 El- 
?-I^X^ &Si£(turn off )30i Eh?-|^XhS mm a#^K xF2aCf. m\H = AI CHI ^90AH(C1)3 

asa nf«4i»2i Hioi9xpf 22311 hi 4 ^xi^xktr4)m mm ^EyAH(ci)^ asi n^-j^x^ 

S^9XPf 22301 n^-J^X^ HICH2X^ ^'^9Xh AhOIOil ®^J} m^CK 01 ffH Eh?-|^Xh3 HI0I9 

xha a^e» a^oioii ^ia»t ^uth ai eh chi ^a^i aaoi saap eh^ «ef^7ii aaap n ois^ 
^i^s ^hhaieh£| aeon aaAi(ci)oii sib ^aaoi 2^^301 «^aoi eh^ mmmxui nsom. 

^, &OI HI 2 SE HI 4 e^X|^E-|(Tr2)(Tr4)« MAJOII S 8^2, &OI =91AH(C1)CHI §aa a&0| K« 

^x^ wi 01^9011 DfoiLH^(-) aaoi. oiioiEf^oii ia^d) ^o^o, oi^ g( » ^01^ 0110199011 ^a 

2CH^b 13^f ^^3CH 0 El°*m WW ^ %LJ\\ aO. 

£E§[, £ 9011 £AI9 UI-SI- 2B s|^^ ^ HI ^Ssl^^Mi, HI 2 ^XI^EH3 3£fSE BimOl OtB M 
gX|^EH2f itS ^Ma-IS AfgSfW, 01 5§ ^MEi^ QFOIg^j f ^ f o.^^ 0 ^ ^SOI ^F^5h 

2X1, m?-|£X|- HI 1 MgHXI^EI(Tr1)9 SHAI9IH, HI 3 Mg«XI^EI(Tr3)0||fe 8 AJU oj j » 

5f2, ^§2^8 HI 1 XlE h (R1)M X*j nF?-J^Xf Wl 01^9011 HilOl^ a^OI 2X301 HI 2 X)if(R2)S 

eaH e&!AH(ci)oii e^ji saao. 

M. fiHAIOIIfc HI 1 M|HXI>:E-|(Tr1) ^ HI 4 M x| ±e\ (Tr4)s^ S <M^ m 3 e^n^ 

a(TT3Tsn£i£^s, ss'^weh oil b b ^ss^2^F6F2 JrsmTOT)^ saH^c+r "a"& F S "HI 3 XI 

« ; - . 8-3 h . 
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SKR3) SI XHI 4 EgHx|>.EH(Tr4)a SoH Oil 01 El SOU. DFOI U^(-) 5£5H8e.HB SSD ffl^lilf 

wioi^bohi busies, mioi^, chioieiboii ™ag, k s scn^fe sai &&a\?\q. 

W92I MM 

a BS2| XHIOHSJSfe i£2 *jx|g SBAHfi OlgshOI EI?-l±Xf2| XHICHBXI21 AIOI0I 
te ^DHAIEIB UUFsjii aS_AI3IHS. §EH£| HI W a £011 dlSKM BW±»2| B£H(turn off) A| Sgfg 
te IIBAIBOI MOHHfe 5351 2iQ. CQ- CI- AH , W$\±HH m^.n S^SKXE &1 UH EH CHI AH SAgfarni 
short)* S^A|3lb 2BOI &XIEIHS, °J UH EH 3>f B§*»o£ s315f StD 3lia:>f WSIrtXf 

21 XHIOHBXKHI 219 XII 1 H82| XHtf&S 58S2SJW, ±H r O|3 a 8K spike voltage)* gSJ ^ 2i 
CM HI?-|£X|2| - o. fe oiq 

m^m 1 

21 W EH CHI **xlB H|?-|£Xf« XHIOH3ffe sISCHIAH, 

2I¥£¥EH ±321 XHICHaSB XHIOHBXIOII 2i3^g^0^ £E§AI3|fer UlSI^Xf, 

&OI IH9I±XI°| XII OH B XI CHI B^£|OH 2I¥£I aEfg B^b XHI 1 XHit, 

2j^£i a em h^bpi mm m 1 xhschi sig Bsgb xhi 2 xhs. 
4Pi m?-ii»°i xHicHBXfoii gi§ bssich aicHB»s B^sib aaai bjk>I¥» xhichoPi m 

5H £M XHI 1 XH&CHI S|HS Slflfe XHI 1 ±?|x|±A>, 

4^1 XHI 1 XHifS =8H Hf^-I^XFSJ UIIOI^OII SEfOI 21D[S\S XHI 2 XHS°£¥EI B^S 2 
2fS ±321 S^X|3|XI 9I8H 321 XHI 2 X&OII sjgS 21£|b ^BAH, 

4PI m?-l±»2| XHI0HB»2I S@JAH°| SIB AfOIOil BgEJOH 33M B AH CHI AH g^aSO) UD\ XHIOH 
BXIS 2J?l3fe agf2| B3>fOH¥M XHIOHSIfe XHI 2 ±91 XI 4: XI, 

331 e@!AH°| gaOl SSSS 331 XHI 2 XH&Ofl £|3H B^gffc S&HS 331 H|?-|±X12| SJ^BOII ej 
oPI ?| 8H 331 590AH % 331 mm±J\°\ gJ»B AfOICHI B^£Jfe XHI 3 ± 91 XI ± XI, 3 £12 

331 sbahchiah &aa aa§ 301 m?-i±xf2j gj^Bxioii b3>ish>i 91 sh 331 ^bahoh saBign 

331 HI?-l±Xf2| gj§*BXK)HI B^£lb XHI 4 ±?lxl±X1S SS8KM ^3B BHHEH H|?-|^XI°I XHIOHSI 
3 

XHI J tfCHI SICHAH, XHI 2 ±?lxl±XJ}=: 5Je5H«£H£ OI^CHS 31* ?§2S Sib BUHE) nf?-|^XI°| XHI 
0\ Si\ ^ . 

6 

HI 1 9JLO\k\, &j\ M 4 ^?lxl°J S^&^f ^E0AH2J 03 AhOI Oil fl| 3 HE h OI ^^f^o^ CH 
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Power Device Turn On Time Tum-Off Time 
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